. Relative mRNA expression of chondrogenic markers in loaded and unloaded cultures treated with either chondrogenic media (left) or media containing AA (right), compared to initial controls. Purpose: Mesenchymal stem cells (MSCs) are an attractive cell source for cell therapy in osteoarthritis (OA) disease due to their capacity to differentiate towards chondrocytes and their skill to mobility and migration to the site of injury. To obtain more information about this disease, we have analyzed the protein expression profile of bone marrow MSCs of OA patients under chondrogenic differentiation using the SILAC (Isotope Labeling by Amino Acids in Cell Culture) technique. Methods: Bone marrow cells were isolated from 3 OA patients and cultured in an expansion medium deficient in arginine and lysine. Regular L-lys (Lys0) and L-arg (Arg0) were added to the cell population harvested on day 2, whereas isotope-labeled L-lys (Lys6) and L-arg (Arg10) forms were put in the cell population harvested on day 14 of differentiation. After complete incorporation of the heavy amino acids, chondrogenic differentiation was induced by micromass culture under a commercial medium for 14 days. Expression of cartilage specific genes and histological assays were used to explore the chondrogenicity of MSCs. Proteins extracted from the two different time points were mixed 1:1 according to the measured protein concentrations, separated in 10% polyacrylamide gels and visualized using colloidal blue. Whole gel lines were cut into slices and subjected to in-gel digestion with trypsin. Separation of the resulting tryptic peptides was performed by nanoscale liquid chromatography coupled to mass spectrometry (nanoLC-MS/MS). The identification and quantification of proteins were carried out with Protein Pilot 2.0 software. Results: Differentiation of MSCs was confirmed by inmunohistochemical detection of collagen II at day 14. Also, cells on day 2 and 14 show a progressive increase in orange staining for proteoglycans. Using metabolic labeling, we compared the proteomes at two different time points of their chondrogenic differentiation. We have identified and quantitatively analyzed 378 intracellular proteins. At least 46 of them appeared significantly regulated, including several glycolytic enzymes and structural proteins. This indicates that significant morphological and biological changes occurred during the 14 days of differentiation. 33 proteins were increased in the differentiated state compared to undifferentiated cells. Among them, we found a cartilage-specific protein, perlecan, which is important in the developmental processes that occur during chondrogenesis. In fact, it is able to influence extracellular matrix by stimulating collagen fibril formation.13 proteins exhibited a significantly reduced abundance from day 14 to day 2. Among them, we found Tropomyosin 4, a predominant regulator in actin filament
